m)B*mimrt (jp> 02) Q ^ 4$ §^ ^ $| (a) (ii)»wu«h^## 

#^2001-521633 
(P2001-521633A) 
(43)4^B ¥J«13*pilfl 6 e (2001. 11.6) 



(51)IntCX 7 




F I 




f-73-r a 


£%) 


G 0 2 B 5/28 




GO 2B 


5/28 






6/00 


3 0 6 




6/00 3 0 6 






8/26 






6/26 












mtt*. ^m&tm-s. 


*r (* 


27 H) 


Art.-* V ilmt4«l ■ — « 

(2i>m0## 


teB¥9- 528571 


(7DWBA 








(86) (22)fflBB 


¥j£9¥2/i3B(1997.2.3) 








14831 


(85)«§WagfflB 


¥^10¥ 8 n 10 B (1998. 8. 1 0) 






-7D>h 




(86)BBtHB#*f 


PCT/US 9 7/0 1 5 0 9 




1 






(87)B»&H## 


W09 7/2 9 3 9 2 


(72)3WI# 






(87)BB&»B 


W-fS. 9 *p 8 /i 14 B (1997. 8. 14) 








14814 


(31)«5fetfc£3B#^ 


6 0/0 1 1, 44 4 










(32)«ftQ 


¥Jfc8*2 11 9 B (1996.2.9) 




■i? 29 






(33)*5fe«l*SH 


#B (US) 


(74)f^BA 


am± mm m& 


(M«) 




(81)jg£B 


EP(AT. BE, CH, DE. 










DK, ES. F I, 


FR, GB, GR, IE, I T, L 










U, MC, NL, P 


T. SE). AU, CA, CN, J 










P, KR 













(54) ^a&T*:^;!'* 



(57) mm 

(10, 30, 50, 70, 110, 130, 150. 
«190) tt, A«tb!-Z>£, 3fclkB©llfeS««©tpm 
ftBK^MWU ;r©«pWl£-A&, "Fmt-AWO^P* 

fc «t d Bfc«$ tr- a fcsjs-g-r -s n t «t o , 

SiRSn&ilfi&^R-r*. 3fcKS58£8& (20. 40, 6 

o, so, loo. 120, 140, 160, *&B2oo) tt. -ens* 

00) ©3fl»S383iSg (20) tt. <p|Wtf 

g£ (22*J:tf24) Jr^»12niX^— tJ-^l^— h (2 
0) &tt*.TV>.S. 9J©)fcl&il5S±i§ (140) tt. «f»Mtf 

snfc«»ws»*iB©«a^ d44) ickD^sn 




(2) m^. 2001-521633 

e. Mmm*<D]?—j*?$ft&BLtt£^xmm*mftm*m^xmy. *ti\z.x^ 
7. mzm&&tyt¥m?-&* mmm^(Dif—^u^^^^^:xmm<pmyt^ 



(3) 2001-521633 

m. t -r sit * (omm 1 mm<D ? ^ ^ ? 0 

10. fulE^^tft^f^^ 

If *<^^IS 9 fE«c<7) 7j;v? 0 
if ^(D^ffll0|E«t(^7 ^ /I^ 0 

i2. ?tcD^ft^— A»^-<^ h/i^t7— ^^^-rs^s&^^^^^r- 
^^^i (^j|5s ^ nfc if- a sr&ig ^ -a: mt} t , 

fl&fEB'J * co tr— A8B#Sr8fcB'J* <£> if- ASp^<D|HJ<Z)^©j(gm £ LTbuISA 

£ -fr 5 £ ^-a-ertt # *^ t h ta 5 r t ZftWt t -T 6 7 >r ^ * 0 

£fc{tM^E-rs^<bSr#m^-r-5lt^:^ffll2|5^7^yV^ 0 



(4) 2 0 0 1 - 5 2 1 6 3 3 

£ i~ 5 ft 1 6ta^o 7 ^ ^ „ 

lift « StftfSB Sr^tpA^J if- A $ it 5 A^ftig £ % 



(5) 2001-521633 

22. mu^mmmiK mmm^^^m^b Lxm.m-tzkj^&mttm-tz 
r t t -r 5i»*(7)^is2iiEtt(D -?^;v^ a 

23. mjiB^ra^^BuK^M^^^vi^^oTAm-rs^ b*wmt-rz>m 

H24|2^CD7^/^^ 0 

o 

28. »f#7^^ffeot > 

t'~^ A^)7tlfg*5 £ tftti^ftig. 



(6) 4tS2 0 0 1 -5 2 1 6 3 3 



it/ 

3i. buie^^)SWm^ n />ft< i tio^-- tr>- hfct-tmft^e^^w-rs 



(7) #^2 00 1-5 2 1 6 33 

r £ £ i" 5fjt*<£>«Sffl37fBitt<D -7J)V5 0 

(7)^ffl37|5<cO^ ^ /u^ c 



(8) &m 2001-521633 

h<Dx&z> 0 

^il^^5ri:tJ:»)4C5c t<D& 0 t£0lb VXtt, 7t7*V ■ -<n—^ 

ft£ft%¥—j>.nft(Dmx&mT&*3icx\,^z> 0 u*>uft*sc, ^a^oje 
x\^z> 0 mmfa7*/i'*(o®.±xKmvx, z.<Dmm&&w-tzz.b\-imv\,\ 

77 y ^©ifr$f ft»Sl:/J^ < (00*1*. O.oooi) % *<D 

v/^ h 5 (Mahapatra)^(7)^|lii#fP^4, 715, 027-^{dte v 7 4 t L"C t>B3 



(9) m^. 2001-521633 

7 4jufi\*.$mft¥m*b VX%mx%Z>tftik*h. *<DJ&&bMmZtiX^Z> 
*3§BJ tt * ft , ft © A* tf- A Sr ftj&A ^ ft 5 - _b«z> * ffi t'- A 

-^&±<DMM.'&ityt¥m z F*m^x^ yt&m#4z®&*t)33£x*mMt 
^xmm^z-m&M&^ft^m^&zxfx^-vT'u- h 1 1 hizytm^r 

s 0 m-nm&^yt^m^-n, ^m^-j**Mfiytm<Dm&xMM£itxw& 

t^m^KSTfltx-TV^So -o^I^jfe^^iS, A^*K^e>OA^br— 

vxtpmyt&*m^xmj3yt&izMirz> 0 



(10) #*2 0 0 1 -5 2 1 6 3 3 

tmU\^X\^ 0 

*^<—y-?u- hcDttfrv^, m^x* ^n^— am©*isss«: 

^mm^^ju^^n, ^^%^m^, mm%^m^\^, ^tat.m^^ 

J-JV y K©t^T«t5r tfcX%Z> 0 Mz-tt, M$mP[<»±X*7u~- 

7T4s<<D*^—^tcizm<D^mfo<Dttn%m^t>itx, mm. be^, t> 

% * mytrnmom mmm^mmrx^m z &x hm l^&i \, 
mm 



(11) *5*2 0 0 1-5 2 1 6 3 3 

PSi- -5 A7J 7 7 4 £ T$mt) 7 r -f £{f X. fc^B^ <D =f&7 J >V $ 

?<Dyt^mxtbz> 0 
mi cm, ~o<7)^y ^i^^xjoi^^^^^-frs^^-f-fcij; 

^-y-zmz>mn-iuzfe^tcmfcmx~hz> 0 

mi 2fa, 7 ^ ?v^(D7,^<7 v^m&*m^ttfr(Dr.^(Dwm\^&*)£m 
$ntc%n<D7s'<---y-<Dmm<7>mffimx$>z> 0 

mi 3{i, tfvxmmmftm&^z^—v7T4/<\cmm£tifrm-^-- 
K7 7 ^ s«Dmmmx3b s 0 

m i 5 mA^^m^mm^^rz-r <t 5 f-^^^fcsit^s^x 
m4-6<^^^ /^ t mm<D=f^7 ^ >v? oyit^mx^ 0 

y</^7 yt^m^-iz$$v^xmMistz^yt3§7 ^ iot L,x<D^mm<D— ^<dm 



(12) #S2 0 01-521633 

ms m*\z. : nmm&$Mb Lxmrn-tz*^— y-^u-h 

r n ,j ^-rsTOtciJ: D^^tL. Ii2 4it ^-<D®jf* r n2 

J &G-fZtfn\ZZ. ^JE&^tlTl^o y-^l— h 200-0(7)^22*5 i 

(1) AOPL = L (m -nt) 

TAOPLJ lilo©fif-A©^it'fcl Tlj fifcft^ftt^tt'S;* 

(2) A O P L =M X 

SrS^-T 5 j£g ft ££28te , tf- A Oft AHijg#}T# t-8§ £ ti Z> l-ffiB"T 
HI 3 (c^-rs>Jo#3tSg7 -Y /1^30fcfc x IWUHOA^ ^32 1 Hit) 7t4 y<34 



m 



(13) 



#S 2001-521633 



xm^^ni-o^tt, MS^44<^^ r L j -c&So ^msS (i) 
#jBffl$tts 0 ua>bfcase>, r n ,j jg^f* r n2 

HI 4 ^«©A^ 77^f '^52 1 tfcS^J 7 t -Y ^54*3 it/U ^X56 £ 58^ilxfc 

^6243J:t^64wfl|<Z)gfaSrWfiiS-t-5 ^JifSC 5. *:*i-etx 

Atti" 5 bf — A <D&mftlfi H§£fctt T , - o (D^^62*5 J; t>*64 Sr3Si®-r S 

*^{--rSfc^t^. 7 T-T ^72*5 it^ttj^ 7 T-T^74(i, 3t«l68fcSl*3te^ 

*^78i:^>^(^B8U-C*Ee(CT7-r^ V h $ttT^W68{CfpJ^oTffi^bTV^-t 



(14) #8200 1-521 633 

<Dm.f& n>*5j:t>*n 2 ) ©S^Wio-CV^, KltSrJDKB £ LT£ 

Cfc^feSSH TAOPLJ fi % 5t-*-Tr k&XZZ : 

(3) AOPL=2L. (n,-l) -2L (n 2 -l) 
r*tfe^-C©*3Efct> e>"f, r r .j r r2 j |Cj;«9^^tl 

*5 i t>fiixm tr— a (D—n&ftm-f z> o 

iJ-Xf- h^Higi-SRtt^98*5«tTJ«^i/^X96^ t 
t> l£ N A7J 7 7 ^f ^92*5 i t>*ttS7J 7 t 4 Wm\zMW £ HX V > 5 # ftgg 7 
/i^90£^L-Cv^£ o MOOfi, Tl.j Tl 2 j ^t£:£fc 

mitis. r r ,j a»e> r r „j ^t^^mt-r^w<Dmmm\^ 104, ioe 

*5im08t± <9#mMftbtl5 0 Wfcmmi^ 104. 1064oJ;m08<^^n^iX 
(7)®$f^ r n ,J frh T nn J |WI — ffcott, M&oTV^t>||L3:;L&^ 

• ^-Xlx— M00(7)lt^^l02 v 104, 106*5 i tfl08|£ «t VftM 



(15) !$m 2001-521633 

4^^*102, 104, 106*5 £X$108<DM£ l"L,J frh TL„J „ ©#fs£ I'm J 
Tn 

nj „ $.tci**m r r ,j **e> r rn j &ftttmz.mw-fz>^t\c£iommvxi> 

iL^i/iV\ A£ d*e> r l» j tfciiSJr$ r n ,j a>£> r n „j <D^m 
(i % * F^ fc- - a <D^Si£f£# ^ r r ,j i>tb r r „j o^Ujte^ib 

^&mz>tpmyt$&xte. vomw)ftmMi-zwv\,^, w$j©#w«&o-ci^ 0 

-^mm^m^m^^x^^x-hmv^^t^\ 
At!^T4y<n2tm^}^T^^n^ ^i/^xii6, %.&mmi8, ^-o**^ 

— ^-Xu— M20<MS;ifc N I§18 ^^$tL'CV^5#^{^&7^•/^^ll0fL 
^yV^90t ^t^^cD^-C^T'fcSo #^Sg7^^^90^^(Cl x ^^—y-7> 
l^-M20ti, TL.j s6»fe rL»j ^<t*£a^bU T r ,j *»6> I" r „ J ^£ 
¥«#aMt-*-5^©»IKMfl22 % 124. 126*5 im28d»e>«riE**lTV>5 0 ft 
#£SS122 % 124, 126$5£Xfil28<D*:in?tl<DmVT& fnij r n „J ttm~ X 

Ld»Lfcj&se>, ±^Lfe^Jfe^li^T^{i^6<)Jc % *ii<D^W^ii8 

ft:R5ijtl22, 124, 126*5j;tl ? 128c^ffi^{i@( > li tJ N ^n^>CD*^ 
l"L,J TL„J <Z>^fcd\ *|$^— A<&&3ft3m£aS3&ffcLTV^ 0 fll*. 

te\ ft:RK*l22fcl28fc©W©3feI&2Ett\ : 
(4) AOPL=2 (Lm.-Ln.) 

mtez>%:£<Dmikmmi22, 124. i26*5«tr/i28^iKs-r-5fcfe(-, &Mmmn 



(16) #$2 00 1-5 2 1 6 3 3 

8fctPgIStf££&o-CV^o R**=»— ^ ^«r»IKH*122, 124 x 126*5 

ft^tLT, p«^^^-g^a:«tgsrft#t-rSo m^mmi22, 124. i26*5«tm28« 

5(1^- * fc f* * ^ - -9- ± K£iJ £ ai fc - * HI iff ^ * - > \ n <fc D B # & £ T t> H L j£ 

yw^l30T'fcS o L*>L3&*se>, 3fcK3l»^#r±, ^X^- h<Dft;b<9 

Sl42-Cffr&£n-CV^ 0 #*<£>Jf 142te, — fe(D%:£ TLJ *5<fctf— j£tf>jg#r*a 
Tnj £W-t-5tt*bift>, ft£ TLj *3«fctWB#T**S Tnj ©P5*li, If 1421$-? 

at&ffil44<E>#* ±^<o^^ hAoc*A^— 0>£j5'*— fe^ KSrStt'i-S 



(17) 2001-521633 
(5) AOP L= 2 L n 

^(^)lRl^#JlW^X*$>^)^IS#fFaiii^60/012, 170-*§-{;i|S^£*lT^5 o 



(18) #^200 1-5 2 1 6 3 3 

o 

W5rtt)T*#5 0 #^T#7^^^150^. ^-^-K^T-r^^P^ 

^ttS^HS^^W^-rSo iHz^* > ^y Vl/>Xl56jo«tt>* 

^ISl^(-fc5^^5®tff^ r n ,j £>J;U* r n2 j ^^fb-CV^So '^yM6 
6 Srffl^T, --OfD-fe^V V M62^oJ;m64Sr^7 P -tryH?iSA/T^llL^:^^< 

^[££>oT^L^;L&V\, «E3tett (^J^L(^ Ge02-Si0 2 ) £ fcli^ 

My&l,tcmM<DMMlO^ 30 N 50*5 itWOi PHUtc, ~o(Dir h 162*5 i 

Xl58^ - (7)-0(7)^^ fc* — A ^r^. — ^E- — 7- ^^O^^P154(7) < 1ft^x^^'a- $ 
i±5o 7T^^»^154|^-em^-^^tl,fcbf--A(Dr^i-^CAcW^J; 9. 



(19) #t2001-5 21 633 

o 

mu±<Dum^m^^xno ^t&x%z> 0 mxti. 01211 zo©i^«6t^^ 

7*£>fcffr££;h/r*5!K *MIH?^V ^ M748. js#r^M<>: £t>^^b-r 
— ^—yyr^ ^186 fcHMfSHfc-r 5o ^v— K^r-f^^i, JJV^ft 
mzVtcfr<>Xl&M#;\z.mk-fZ>m$T&$:GVX\<^Z> 0 tfu—f? Ki77^^ 
1848:. ^tt^»ofc^3tM^ff^^^S^^««8©Eg^©— ^tfL^S 
* TLGj *-Cj»188fc»oT, ^tfJt-llg^tLSo 4*Jfe©ft*-C, &%Mfr 

s<tiy Kl^>-X^Bii-5$ bjfcSlfftd 5 . Journal of Lightwave Technology LT 
-5, 1987^fb<£>. W. L. Emkey jo £ TfC. A. Jack CD r Analysis and Evaluation of Gr 
aded-Index Fiber LensesJ t M^53ClfctfH156-1164WK:iE*c£;txTV^ e ^(D 

Ull 5 8, m^S^T'^^-tirTO^m^i-, 2|c5IWw#3t8&7>f/v^K>SiJ 

. Sf**®198^ #«U96S:f:fc<\ EmTZXtJ? 74 s<192&&Xfimjj7T 

pf-L^fiij (£fi£L<8, ^/w^o^lfeJJi*5V^3*tfc-CfeS) ttv^o A^T 
-<^192{C«t «9SScffi^tl,5t£iSCt*— All 7 T-T ^194— cD^3fel^Ji^t+ 



(20) #1200 1-52 1 633 

^^-202*3j;t) ; 204(i. Sl*^ffil980^^206^|B]*»oXJR^-t-So ft^Kt^O 
2*3 «fc tJ?204OjajfW^ ^ - tHi<9, ffi^J7T^^194(CPMi-SS^t' 

f^fet IT, «t«IBI3fe8&K)IBH-«5S6<l3&3tKIISr^-f-5„ 

JBjfcSrg-t?, j£V^ffl(7>^S (MX-tf, 1200nm-1700nm) KISSES* ft 




(21) 



HS2001- 



m2] 





U" 




5- 




10- 


PQ 




15- 


-SB 

m 


20- 


m 


25- 


m 




30- 




35- 




40- 




1.5 152 1.54 1.56 1.58 

&g (nm) 



.16 1.62 



22 



[13] 




[1214] 



60 x 




Hi 



-62 




#S 2001-521633 



[115] 




&IM (nm) 



(23) 



2 0 0 1-5 




(24) 



2001-521633 




im 1 4] 



(25) 



0 0 1- 





(26) 



^2 00 1- 5 2 1 6 3 3 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97AH509 



A CLASSIFICATION OF SUBJECT MATTER 

IPC(6> :G02B 5/28. 6724. 6/293 
US CL J39/m. 5W. 389; 383/27. 31 
According to Intcrnationil Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Miaimum documentation searched (classification tystem followed by 
U.S. ; 359/577. 584. 589; 3S5/Z7. 31 



clarification symbols) 



Documentation searched other than mnuium dooumeniation to the extent that such documents are included in the Heidi searched 
339/37B. 579. 580, 581, 586; 385/15, 32. 33. 34. 33. 39. 47 



Electronic data base consulted during the international search (name or data base and, where practicable, search (ami used) 
APS, search terms: interference, optics! path, path difference, locus 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with irrigation, where apuiuuiiate. of the relevant passages 


Relevant to claim No. 


X 
A 

X 

A 
A 

A 


US 3,493,288 A Kaufman et al 03 February 1970 
(02/03/70), see entire document. 

US 5,459,576 A (Brunfeld et al> 17 October 1995 
(10/17/95), see entire document. 

US 4,718,754 A (Mcintosh) 12 January 1988 (01/12/88), 
see entire document. 

NETHERCOT, JR., A. H. Light Modulator. I8M tech. dis. bull. 
December 1963, Vol. 6 r No. 7, pages 55 and 56. 


1,3.4.12,13.15 
.18 

2,5- 
1 1,14,16,17, 
19-43 

1 

2-43 
1-43 

1-43 


| X| Further documents are Baled tn the eorabiaatjon of Box C. See patent fiunily annex. 


ifaa» »J ta cotrffcawAiho h* to nail n**m\ d» 

■P <^^^ M .r^t.ia^ni,te Sg?ai«lttaa^^ 
"L* jmmmb which — r aarf^ «■ pafaaiiy ^uw.) t- wwjq a»4oc— ■ mkm afcna 

^SJl^S^ J^cSfa^ 1 ^ **** ^ MWther Cilrti0 " ^ ° C4,C *' nr danayaa ef aentolar rrftwih. d-rarf = b 

oooflivcfca %o bvbtc m aavkra •* E P wood bb cocunen • 

dm bcev obviaMio * fcnooauUtd ai lhawt 


Date of the actual cotnpfctkm of the intcrnationai anarch 
. 01 APRIL 1997 


Date of mailing of the international search report 

1 4 MAY 897 


Name and mailing address of the ISA/US 
nox per 

Wtahtatttm. D.C. 20231 
Facsimile No. {703) 305-3230 


Aialiorizcd officer^ ^V-w'Vi - „v 
irebkon No. CTO3J 3QS-«106 



Form PCrnSA/310 (second ahoraHloly 1992)* 



(27) 



&m 2001-5216 



INTERNATIONAL SEARCH REPORT 



Id ~« national indication No. 
PCT/US97WH5W 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, wrta indication, where appropriate, of (ho relevant passages 



Relevant to 



No. 



US 5,140,464 A (KYOGOKU ET AL) 18 August 1992 
(08/18/92), see entire document. 

DE 2136266 (SCHOLLMEIER ET AL) 01 February 1973 
(02/01/73), see entire document. 



1-43 
1-43 



Form PCT/1SA/210 (continuation of accooJ •ttcctXJuly 1992)* 



